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1
SEALING UNIT FOR A CONTAINER

The present disclosure relates to a sealing unit for sealing
an opening in a wall of a container for storing, transporting,
and serving a liquid, for instance a beverage. The disclosure
also relates to a bag connection element and/or a control
unit, to be coupled in a removable manner to the sealing unit,
to an assembly comprising such control unit and/or bag
connection element and a sealing unit, and to a method of
operating such sealing unit.

BACKGROUND

The present disclosure relates to a sealing unit for a liquid
container configured to temporarily store an amount of
liquid, such as beer. A liquid container such as a beer
container may be made to withstand high internal pressures
s0 as to make them suitable for holding a pressurized liquid.
Such liquid containers are made of a structurally strong
material and shape. For instance, a liquid container for
holding beer can take the form of a beer keg or barrel made
of stainless steel or aluminum. A beer keg may have a single
opening at one end. The sealing unit generally is made of
steel and is firmly mounted to the wall of the container. A
tubular element or a spear may be attached to the sealing unit
extending from the side of the opening of the container to the
opposite side thereof. The sealing unit may have a self-
closing valve that is opened by a coupling fitting which may
be attached to the sealing unit when the keg is tapped or
when the keg is filled. There may also be means for allowing
gas (usually carbon dioxide) to enter or leave the container
in order to drive the beer out of the keg when the keg is
tapped or to allow beer to enter when the keg is filled. The
coupling fitting may have one or two valves that control the
flow of beer out of and gas into the keg.

Sealing units for containers tend to have a complex
structure with a large number of different components and
usually are primarily made of metal parts. This may make
such sealing units expensive, heavy and/or bulky.

OVERVIEW

It is an object of the present disclosure to provide an
improved sealing unit.

It is a further object to provide a sealing unit that is at least
one of easy to manufacture, light-weight, suitable for the
high pressures prevailing in pressurized containers, and has
a relatively small number of individual components.

At least one of these objects may be at least partially
achieved in a sealing unit for sealing an opening in a wall of
a container for storing, transporting, and serving a liquid, for
instance a beverage, the sealing unit comprising:

an outer housing configured to be fixedly attached to the

container wall;

an inner housing arranged inside the outer housing and

configured to be axially movable relative to the outer
housing;

wherein the outer and inner housing are configured to

define a gas flow passage arranged between an outer
surface of the inner housing and an inner surface of the
outer housing and wherein the inner housing is mov-
able in axial direction between a first axial position
wherein the gas flow passage is closed and gas is
prevented from flowing into the container or out of the
container and a second axial position wherein the gas
flow passage is open and gas is allowed to flow in a
generally axial direction into the container or out of the
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2

container, further comprising a biasing element

arranged between the outer housing and inner housing

and configured to urge the movable inner housing to
move to the first axial position;

wherein inside the movable inner housing a liquid flow

passage is defined, wherein the inside the liquid flow

passage a liquid seal unit is arranged, the liquid seal
unit comprising:

a base fixedly attached to or integrally formed with the
movable inner housing and including a tubular base
element; and

a valve including a tubular valve element arranged to
be axially movable inside the tubular base element,
wherein the tubular valve element is configured to be
movable inside the tubular base element between a
closed position wherein the liquid flow passage is
closed and liquid is prevented from flowing into or
out of the container, and an open position wherein
the liquid flow passage is open and liquid is allowed
to flow in a generally axial direction into the con-
tainer or out of the container.

The sealing unit comprising such valve and base may be
configured to not only allow the liquid passage through the
sealing unit to be closed or opened (for instance depending
on the position of (a part of) the valve), but also allow the
gas passage through the sealing unit to be closed or opened
(for instance depending on the position of the inner housing
relative to the outer housing). Furthermore, in absence of an
external force on the inner housing or if the external force is
below a threshold determined by the biasing element, the gas
passage is closed automatically under the influence of this
biasing element. Optionally (as will be described later), in
absence of an external force on the valve or if this external
force is below a threshold determined by a further biasing
element, the liquid passage is closed automatically under the
influence of the further biasing element. The first biasing
element may be a spring element, for instance a helical
spring, between the inner and outer housing, that is config-
ured to urging the inner and outer housing to move to the
closed position when the housings are in the open position.
Similarly, in certain embodiments, the further biasing ele-
ment may be an elastic or resilient part of the valve,
configured to cause the valve to move back to the closed
position.

In an embodiment the biasing element is configured to
allow the inner housing to be moved from the first axial
position to the second axial position under the influence of
a first external force while forcing the inner housing to move
from the second axial position to the first axial position when
the first external force is reduced or removed.

In an embodiment the sealing unit comprises a further
biasing element configured to urge the movable tubular
valve element to move to the closed position. The further
biasing element may comprise a flexible connection element
(wherein the flexible connection element may at least par-
tially be made of elastic material) configured to allow the
tubular movable valve element to be moved from the closed
position to the open position under the influence of a second
external force while forcing the tubular movable valve
element to return from the open position to the closed
position when the second external force is reduced or
removed.

In an embodiment both the outer housing and inner
housing are at least one of cylindrically shaped, concentri-
cally arranged and together forming a telescopic tube.
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In embodiments of the present disclosure at least one of
the outer housing, the inner housing and liquid seal unit are
made of plastic.

In an embodiment the base of the liquid seal unit is at least
partially made of plastic material having a larger flexibility
than the other parts of the liquid seal unit.

In an embodiment the sealing device is configured to
allow axial movement of the valve of the liquid seal unit
relative to the inner housing independently from the axial
movement of the inner housing relative to the outer housing.

In an embodiment the interspace between the outer and
inner housing defining the gas flow passage has a generally
annular shape and/or wherein the liquid flow passage has a
generally cylindrical shape.

In further embodiments the valve comprises a valve
connection element including a sealing extension extending
onto a radial flange of the inner housing for forming a seal
between the radial flange of the inner housing and a corre-
sponding radial flange of the outer housing. The valve that
together with the base forms the liquid seal unit therefore not
only is able to close or open the liquid passage through the
sealing unit (depending on the position of (a part of) the
valve), but also to close or open the gas passage through the
sealing unit (depending on the position of the inner housing
relative to the outer housing). The liquid seal unit therefore
is in these embodiments a unit that is capable of doing more
than sealing the passage of liquid since it can seal the
passage of gas as well.

The container may of a type comprising a collapsible,
thin-walled liquid bag made of flexible material arranged in
the interior of its container. In general such collapsible bag
may be attached to the sealing unit and be arranged in fluid
connection with the sealing unit. The interior of the collaps-
ible bag may then be used to store therein the liquid, while
gas can be added to or removed from the interspace between
the walls of the container and the collapsible bag through the
same sealing unit as well. For instance, by increasing the
pressure inside the interspace (for instance by allowing
(driving) gas to enter the interspace through the sealing
unit), the liquid inside the bag is urged to be discharged from
the bag through the sealing unit. In order to establish a fluid
(liquid and/or gas) connection between the sealing unit and
the interior of the collapsible bag the inner housing of the
sealing unit may comprise a tubular end part configured to
receive a bag connection element.

According to an aspect of the present disclosure a bag
connection element for a sealing device as defined herein is
provided. The bag connection element may be attached to or
form part of the collapsible bag and is configured to enable
proper attachment of the bag the sealing unit, while at the
same time allowing a liquid connection or passage between
the interior of the bag and the interior of the inner housing
and a gas connection or passage between the a first inter-
space between the container wall and collapsible bag and
second interspace between the inner and outer housings.

Furthermore, the bag connection element may be config-
ured to allow attachment of a tubular element, for instance
a down pipe or spear, that provides a liquid passage from the
sealing unit/bag connection element at one side of the
collapsible bag to the inflow/outflow opening at the opposite
site of the bag. Especially in case of attachment of a
relatively long tubular element it may be difficult to maintain
in use a correct alignment of the tubular element and the
tubular end part of the inner housing. In order to keep the
tubular element and the tubular end part of the inner housing
properly aligned, the bag connection element may comprise
a tubular upper portion that can be inserted in a fitting
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manner into the tubular end part of the inner housing.
Preferably the tubular upper portion comprises one or more
attachment elements configured to allow attachment to the
inner surface of the tubular end part. Furthermore the outer
surface of the tubular upper portion may comprise radial
protrusions, for instance a number of parallel ring-shaped
ribs, allowing the bag connection element to be snap-fitted
to radial protrusions provided at the inner surface of the
tubular end part of the inner housing. In order to further
increase the likelihood of a proper alignment the bag con-
nection element may comprise one or more support ele-
ments, each defining a receiving space configured to receive
the tubular end part of the inner housing when the bag
connection element is inserted into the tubular end part. The
number of support elements may vary. However, the number
of support elements is preferably at least three and each of
the support elements preferably extends in radial direction
relative to the centerline of the tubular end part of the inner
housing. In these embodiments- and in embodiments
wherein the support elements alternatively or additionally
are evenly distributed along the circumference of a tubular
upper portion—the risk of the bag connection element and
perhaps the tubular element (i.e. the down pipe) becoming
misaligned with respect to the sealing device is reduced.
Furthermore the receiving space may have a width corre-
sponding to the thickness of the tubular end part of the inner
housing so that the end part can be firmly held by the support
element.

In particular preferred embodiments the bag connection
element is a spout, for instance a spout made of plastic
material, comprising a radial attachment flange connected to
a pouch forming the collapsible bag. In this case a spouted
pouch may form the collapsible bag.

According to another aspect a control unit for controlling
a gas flow and a liquid flow into or out of a container for
storing, transporting, and serving a liquid, for instance a
beverage, is provided, the control unit being configured to be
coupled in a removable manner to a sealing unit as defined
herein, the control unit optionally comprising a control unit
housing comprising a coupling fitting for removably cou-
pling the control unit housing to a corresponding coupling
fitting of a sealing unit.

In an embodiment the control unit housing is internally
provided with a number of passages for allowing passage of
driving gas and liquid and/or wherein the control unit
housing comprises a first inner tube with a relatively small
diameter and a second outer tube, arranged concentrically
around the first inner tube and having a larger diameter, the
inner tube and outer tube being able to move telescopically
relative to each other to exert an external axial force the
inner housing and valve when the control unit is mounted to
the sealing unit.

According to another aspect an assembly is provided
comprising a container for storing, transporting, and serving
a liquid, for instance a beverage, the container comprising a
wall having an opening in which a sealing unit as defined
herein is mounted, the container comprising a collapsible,
thin-walled liquid bag made of flexible material arranged in
the interior of the container, wherein the collapsible bag is
preferably configured to allow a beverage to be arranged in
its interior while in the interspace between the walls of the
container and the collapsible bag a driving gas can be
arranged.

The container and/or the control unit may be made of steel
or aluminum and/or the container may be generally cylin-
drical. In a further embodiment the container is a beer keg.
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The present disclosure also relates to the use of the sealing
unit and/or assembly as defined herein.

According to another aspect a method of operating a
sealing unit as defined herein is provided, the method
comprising:

exerting a first external axial force on the inner housing so

as to move the inner housing from the first axial
position to the second axial position;

supplying gas through the gas flow passage into the

container, optionally into the interspace between the
container wall and a collapsible bag arranged inside the
container, or removing gas from the container through
the gas flow passage;

exerting a second external force on the tubular valve

element so as to move the tubular valve element from
the closed position to the open position;
supplying liquid through the liquid flow passage into the
container, optionally into the interior of a collapsible
bag arranged inside the container, or removing liquid
from the container through the liquid flow passage;

reducing or removing the external forces on the inner
housing and tubular valve element causing the inner
housing and the tubular valve element to move the
inner housing to the first position and the tubular valve
element to the closed position.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will be described with respect to
particular embodiments and with reference to certain figures
but the disclosure is not limited thereto. The figures
described are only schematic and are not intended to be
limiting. In the drawings, the size of some of the elements
may be exaggerated and not drawn on scale for illustrative
purposes. The dimensions and the relative dimensions do not
necessarily correspond to actual reductions to practice of the
disclosure.

FIG. 1 shows schematic cross-section of a beverage
container, a first embodiment of the sealing unit and an
embodiment of the control unit;

FIGS. 2, 3, 4, 5A, 5B, 6, 7A, 7B, 8, 9A, 9B, 10, 11, and
12 are further representations of the first embodiment of (at
least) the sealing unit and show:

FIGS. 2, 3, 4, and 5A are partly cut-away side views of the
embodiment of FIG. 1;

FIG. 5B is a cross-section of the first embodiment of the
sealing unit and portions of the control unit and container, in
a position with a closed liquid seal and a closed gas seal;

FIGS. 6, 7A, 8, 9A, 10, 11, and 12 are side views (partly
cut-away) showing respective steps in the filling stage;

FIG. 7B is a cross-section of the first embodiment of the
sealing unit and portions of the control unit and container, in
a position with a closed liquid seal and an open gas seal;

FIG. 9B is a cross-section of the first embodiment of the
sealing unit and portions of the control unit and container, in
a position of with an open liquid seal and an open gas seal;

FIGS.13A, 13B, and 13C show cross-sections of a second
embodiment of a sealing unit and portions of the control unit
and container, wherein in FIG. 13A both the gas seal and
liquid seal are closed, in FIG. 13B the gas seal is open and
the liquid seal is closed and in FIG. 13C both the gas seal
and the liquid seals are open;

FIG. 14A shows a cross-section of the liquid seal unit in
accordance with the second embodiment of FIGS. 13A-
13C; []

FIGS. 14B and 14C are more schematic cross-sections of
a liquid sealing unit similar to the liquid sealing units of
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6
FIGS. 1-13C, wherein FIG. 14B shows a closed position and
FIG. 14C shows an open position;

FIG. 15 is a side view of a portion of a collapsible bag in
which an embodiment of a bag connection element is sealed;

FIG. 16 is a partially cut-away detailed view of the bag
connection element sealed to the collapsible bag;

FIG. 17 is a side view of an embodiment of a tubular
element to be coupled to a sealing unit using the bag
connection element of FIG. 16;

FIGS. 18, 19, 20, 21, 22, 23, 24, 25, 25A, 26, 27A, 27B,
and 27C show a third embodiment of a sealing unit and a
control unit, in which:

FIGS. 18 and 19 are views of the liquid seal unit 165,
FIGS. 20 and 21 views of the outer housing, and FIGS. 22,
23, and 24 show views of the inner housing of the third
embodiment;

FIG. 25 is a cut-away view of the outer housing of the
sealing unit, while FIG. 25A shows a magnified detail of
FIG. 25;

FIG. 26 is a view of the sealing unit in assembled state;
and

FIGS. 27A, 27B, and 27C show the sealing in different
stages of operation, respectively in a first stage wherein both
the liquid and gas seals are closed, in a second stage wherein
the liquid seal is still sealed and the gas seal starts to be
opened, and in a third stage wherein both the liquid seal and
gas seal are opened.

In the following description, for the purposes of expla-
nation, numerous specific details are set forth in order to
provide a thorough understanding of the present invention.
It will be apparent, however, that the present invention may
be practiced without these specific details. In other
instances, well-known structures and devices are not
described in exhaustive detail, in order to avoid unneces-
sarily obscuring the present disclosure.

It is noted that, as used herein and in the appended claims,
the singular forms “a”, “an”, and “the” include plural
referents unless the context clearly dictates otherwise. It is
further noted that the claims may be drafted to exclude any
optional element. As such, this statement is intended to serve
as antecedent basis for use of such exclusive terminology as
“solely,” “only” and the like in connection with the recita-
tion of claim elements, or use of a “negative” limitation.

In the following description when reference is made to the
concept of a “container” one can consider any type of holder
for holding content, for instance a pressurized and/or car-
bonized liquid such as beer. However, the sealing unit as
described herein is not restricted to application to this
specific type of container. In fact the sealing unit as defined
herein may also be applied to any other type of container,
such as—but not limited to liquid jars, flasks, bottles,
cartons, etc.,

FIG. 1 shows a cross-section of a liquid container 1 for
storing, transporting, and serving a liquid, for instance a
beverage like beer or any other alcoholic or non-alcoholic,
carbonated or non-carbonated beverage. Carbonated drinks
are generally kept under pressure in order to maintain carbon
dioxide in solution, preventing the beverage from becoming
flat. The liquid container 1 is therefore configured to allow
the container to be pressurized (typical overpressure of 1 or
more bar), meaning that the wall of the liquid container is
strong enough to withstand a relatively high pressure inside
the container. Usually the liquid cylinder 1 therefore has a
cylindrical shape and is made of a rigid material, for instance
steel or aluminum.

Referring to the embodiment of FIG. 1, in the interior of
the liquid container 1 a collapsible, thin-walled (inner)
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liquid bag 2 made of flexible material is arranged. In the
interior 15 of the collapsible thin-walled bag 2 a beverage
can be arranged while in the interspace 16 between the walls
of'the container 1 and the collapsible bag 2 an amount of gas
can be arranged. The gas may be pressurized carbon dioxide
(CO,), a mixture of nitrogen and carbon dioxide or in fact
any suitable gas (mixture) able to drive the beverage col-
lected inside the liquid bag 2 out of the container 1. In other
embodiments, not shown in the figures, no collapsible bag 2
is present and the gas is introduced into the same volume as
the liquid.

The upper wall 3 of the container 1 comprises an opening
4 in which a sealing unit 8 may be attached to seal off the
container 1 from the environment. The sealing unit 8 may
have been provided with an external thread or outer thread
9 that may engage an internal thread or inner thread provided
in the upper wall 3. The sealing unit 8 is configured to allow
liquid (i.e. the beverage) and driving gas to enter the
container or leave the container in a controlled manner. The
sealing unit 8 may comprise separate seals for the liquid flow
and the gas flow. The sealing unit 8 is further configured to
allow coupling of a control unit 30 that is able to control the
gas flow and liquid flow (for instance controlling both the
flow rate and flow direction of each of the gas and liquid
flow) to and from the container 1 when the container is filled
or tapped.

Control Unit

FIG. 1 shows an embodiment of the control unit 30, while
FIGS. 2-5B show only the lower part of the same control
unit 30. The lower part of the control unit comprises a
movable container interface coupler portion 32, herein also
referred to as the keg interface coupler portion. The control
unit 30 is configured to be coupled in a removable manner
to the sealing unit 8. To this end the control unit 30 may be
comprised of a control unit housing 33 comprising a cou-
pling fitting 31, for instance a bayonet type coupling, for
removably coupling the control unit housing 33 to a corre-
sponding coupling fitting 34 of the sealing unit 8 attached to
the container 1. The container interface coupler portion 32 is
arranged inside the control unit 33 housing in a movable
manner so that at least a part of the interface portion 32 may
be moved in axial direction in the direction of the sealing
unit 8 or in opposite axial direction (PA), for instance by
operating lever 10.

The control unit housing 33 is internally provided with a
number of passages for allowing passage of driving gas and
liquid (beverage). More specifically, the control unit housing
33 may comprise a first inner tube 35 with a relatively small
diameter and a second outer tube 36, arranged concentrically
around the first inner tube 35 and having a larger diameter.
The first, inner tube 35 provides a passage 37 for the liquid,
while the second, outer tube 36 forms a passage 38 for the
gas. Both tubes 35, 36 may be fixed to each other and
movement of one of the tubes in an axial direction, causes
the other tube to move along. In other embodiments, the
inner and outer tubes are movable relative to each other in
the axial direction (PA). For instance, both tubes 35, 36 may
be arranged to be able to move telescopically with respect to
each other in an axial direction (PA, FI1G. 1). The control unit
housing 30 further has a liquid input/output element 12 in
fluid connection via a liquid passage 37 in (at least) the inner
tube 35 with the interior 15 of the collapsible bag 2 for
supply or discharge of the liquid (i.e. the beverage), respec-
tively from a liquid supply (not shown) in the filling stage
and towards a glass or similar receptacle in the dispensing
stage (also referred to as the discharge or tapping stage), a
gas input/output element 11 in fluid connection via the
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passage between the outer tube 36 and inner tube 35 with the
interspace 16 between the outer surface of the collapsible
bag 2 and the inner surface of the container wall for the
supply of driving gas from a gas supply (not shown) into the
interspace or discharge of gas out of the interspace for
allowing a suitable liquid flow, and a lever 10 for controlling
the axial movement of both the outer tube 36 and the inner
tube 35. The sealing unit is configured to allow the axial
movement of the outer tube 36 and inner tube 35 to operate
both the gas seal and fluid seal, as will be explained later.

The inner tube 35 of the control unit 30 is part of a liquid
passage 37. The liquid passage 37 extends through the
control unit 30 (passage 37°, FIG. 5B) and all through the
sealing unit 8 (passage 37°-37%) and through a tubular
element (“spear” or “down pipe”) 41 connected to the
sealing unit 8 (passage 37°) towards the interior 15 of the
collapsible bag 2 so as to allow the liquid to flow towards the
collapsible bag 2 in container 1 in the filling stage or to flow
out of the collapsible bag 2 of the container in the discharge
stage. In the liquid passage 37, more specifically in part 373
of liquid passage 37, a liquid seal is present. The liquid seal
may be arranged in an open state to allow liquid to flow in
either direction through the liquid passage 37 or to be in a
closed state in order to block liquid from flowing through the
passage 37 to-and-from the interior of the container. As
mentioned earlier, the inner tube 35 may be connected
through the liquid input/output element 12 to a liquid supply
(not shown) that allows liquid (for instance beer) to move
downward (i.e. downward in the shown arrangement, with
the container arranged below the liquid input/output element
12. In other arrangements the liquid may of course flow in
a different direction) through the liquid passage 37 or to a
liquid tap to allow the liquid to move upward to be dis-
charged.

The interspace between the outer side of the inner tube 35
and the inner side of the outer tube 36 of the control unit 30
forms a first part 38" of a gas passage 38. The gas passage
38 extends not only through the control unit 30, but also
through the sealing unit 8, and is configured to allow gas to
flow to and from the container 1, more specifically into and
out of the interspace 16 between the container wall and the
collapsible bag 2. Referring to FIG. 5B, the gas may flow
from the gas supply (not shown), the gas input/output
element 11, parts 38" and 38 of the gas passage 38 in the
control unit 30, and parts 38>-38” of the gas passage 38 in the
sealing unit 8 into the interspace 16 between the container
wall and the collapsible bag 2. Similarly, gas may flow in
opposite direction from the interspace 16 via the gas passage
387-38° inside the sealing unit 8, the gas passage 38>-38'
inside the control unit 30 and the gas input/output element
11 into a gas collector (not shown) or into the surroundings.
A gas flow controller (not shown) is connected to the gas
supply and gas collector to balance the pressure inside and
outside the container to allow the gas to flow in a desired
direction.

In other embodiments (not shown) the collapsible bag 2 is
dispensed with. In these embodiments the driving gas for
driving out the liquid and the liquid itself may be maintained
in the same volume within the container (so that the driving
gas and the liquid are not separated from each other by the
collapsible bag). The sealing unit 8 may also be applied in
these embodiments.

Sealing Unit

Reference is made to FIGS. 2-5B showing a first embodi-
ment of a sealing unit 8 and the lower end 32 of the control
unit 30 of FIG. 1. The control unit 30 is shown to be attached
to the sealing unit 8 by use of the coupling fittings 31, 34.
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In the shown embodiment (cf. FIG. 5B) the coupling fitting
is a bayonet type of coupling, so as to allow a quick coupling
and decoupling of the control unit 30 to the sealing unit 8.
However, other types of coupling may be employed as well.

The sealing unit 8 may comprise a generally cylindrical
outer housing 20 to be attached to the container wall 3, using
the external thread 9 provided on the housing 20 and the
internal thread around the opening 4 in the upper wall 3.
Inside the outer housing 20 an inner housing 40 is movably
arranged. For instance, the inner housing 40 may be gener-
ally cylindrical as well and may be arranged concentrically
with respect to the outer housing 20. Referring to FIG. 5B,
the axial movement of the inner housing 40 relative to the
outer housing 20 may be restricted by a radial circumfer-
ential flange 45 provided out the outer circumferential
surface of the inner housing 40 and a radial circumferential
flange 46 provided at the inner circumferential surface of the
outer housing 20. The radial flange 46 of the outer housing
20 comprises a gas passage opening 47 or is size to provide
the same (for instance formed by a gap between the radial
outer end of the flange 46 and the outer surface of the inner
housing part 40A), the gas passage opening 47 arranged so
as to allow the passage of gas when the flange 45 of the inner
housing 20 is spaced away from the flange 46 of the outer
housing 20, while the flow of gas is blocked when the flange
45 of the inner housing 40 is caused to abut the flange 46 of
the outer housing 20. In order to provide a gas-tight sealing
the radial flange 45 of the inner housing 40 may be provided
with an annular groove 49 into which a flexible O-ring 53 is
arranged.

As mentioned earlier, the outer housing 20 comprises
suitable attachment elements, for instance an external thread
9, configured to firmly attach the sealing unit 8 to corre-
sponding internal thread in the upper wall 3 of the container
2. In the embodiment shown in FIGS. 1-12, the inner
housing 40 comprises a inner housing part 40a fixedly
connected to the remainder of the inner housing and sealed
with respect to the same by an O-ring 43 so as to prevent
liquid in the liquid passage 37 to pass from the liquid
passage 377 into the gas passage 38>, 38* and vice versa. In
other embodiments, for instance the embodiment shown in
FIGS. 13A-C. the inner housing part 40a is integrally
formed with the remainder of the inner housing 40.

The movable inner housing 40 further comprises (at its
bottom end) a tubular end part 64 configured to couple a bag
connection element 60. The collapsible bag 2 is attached to
this bag connection element 60. The collapsible bag 2 may
be attached to the bag connection element 60 in a manner so
as to completely the interior 15 of the bag from the inter-
space 16 between the container wall and the bag 2 so that no
gas can enter the interior 15 of the bag. The bag connection
element 60 is in turn provided with a tubular element 41
(down pipe or spear) reaching to a position close to the
bottom of the bag 2 inside the container and providing a
passage 37° for the liquid. Since the inner bag 2 and tubular
element 41 are fixedly attached to the inner housing 40 of the
sealing unit 8, they will move along with the axial move-
ment of the inner housing.

In the embodiment shown in FIG. 5B, the bag connection
element 60 comprises a tubular upper portion 63 that can be
inserted into the tubular end part 64 of the inner housing 40.
The outer surface of the tubular upper portion 63 of the bag
connection element 60 may comprise one or more attach-
ment elements that allow attachment of the bag connection
element to the inner housing. An example of such attach-
ment elements are the radial protrusions 61 shown in the
figure, for instance a number of parallel ring-shaped ribs,

10

15

20

25

30

35

40

45

50

55

60

65

10

allowing the bag connection element 60 to be snap-fitted to
radial protrusions 62 provided at the inner surface of the
tubular end part 64 of the inner housing 40 of the sealing unit
8. Furthermore, one or more support elements 110 extending
generally upwardly from the bag connection element 60 may
be provided so as to support the tubular end part 64 of the
sealing unit 8 between the one or more support elements 110
and the tubular upper portion of 63 of the bag connection
element 62. The support element(s) 110 avoids or at least
reduces any twisting movement of the bag connection
element 60 (and the tubular element or down pipe 41
attached thereto) relative to the sealing unit 8 and thereby
ensures a proper alignment of the tubular element with the
inner housing of the sealing unit.

In FIGS. 15-17 a different embodiment of a bag connec-
tion element 160 is depicted. In this embodiment the bag
connection element 160 comprises a spout 50, for instance
an injection-molded plastic spout, and the collapsible bag 2
is formed by a (spouted) pouch 57. The spout 50 has a radial
attachment flange 51 that is attached at the inner surface of
the pouch 57, for instance by a welding operation (cf. weld
line 56). There are numerous alterative manners in which the
spout 50 can be attached to the pouch 57, for instance by
sealing in the attachment flange 51 between multiple layer of
pouch material. The spout 50 may comprise an external
tubular upper portion 52 extending outside the pouch 57 and
may be configured to allow attachment of the spout 50 and
the connected pouch 57 to a sealing unit, for instance any of
sealing units 8, 8' and 108. In order to fix the external tubular
upper portion 52 to the tubular end part 64 of the inner
housing the outer surface of the external tubular upper
portion 52 is provided with a plurality of ribs 61. The spout
50 may also provide an internal tubular part 54 extending
inside the pouch 57. This internal tubular part 54 is config-
ured to allow attachment of the elongated tubular element 41
(down pipe).

As shown in FIGS. 15 and 17, the attachment flange 51
has a plurality (for instance 5) of support elements 110
extending radially relative to the centerline of the external
tubular upper portion 52 and evenly distributed over the
circumference of the external tubular upper portion 52. Each
of the support elements 110 comprises a lying support
element part 114 and an upright support element part 115
(lying/upright relative to the attachment flange 51), that a
space 116 allowing to receive the wall of the tubular end part
64 of the inner housing 40. Preferably the tubular end part
64 is sized to snugly fit in the respective spaces 116 provided
by the support elements 110 (i.e. the width (a) of the space
116 essentially equals the thickness of the wall of the tubular
end part 64) so that when the connection element 160 is
inserted into the tubular end part 64 the external tubular
upper portion 52 is not only attached to the inner housing
using the ribs 61. but the connection element 160 will
remain correctly positioned in the tubular end part 64 by the
presence of the support elements 110.

Referring to the embodiment of FIGS. 1-12, inside the
cylindrical outer housing 20 of the sealing unit 8 the
movable inner housing 40 is arranged to be movable relative
to the outer housing 20. More specifically, the inner housing
40 may be arranged inside the outer housing 20 to be
movable in axial directions, i.e. in directions P, (FIG. 5B)
upward and downward along the imaginary axis of the
cylindrical outer housing 20. The sealing unit 8 further
comprises a biasing element, herein sometimes also referred
to as a spring element, arranged between the outer housing
20 and inner housing 40 and configured to urge the movable
inner housing 40 to move to a position wherein the passage
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of gas through the sealing unit is closed (i.e. sealed off. In
the arrangement of FIG. 5B, the biasing eclement has the
tendency to urge the inner housing 40 in an upward direc-
tion). In embodiments of the present disclosure the biasing
element is comprised of a spring element 42, for instance (as
shown) a helical spring arranged to surround the inner
housing 40. The spring element 42 has one of its ends 111
supported on a spring element support 112, for instance a
radial inward flange, of the outer housing 20. In embodi-
ments of the present disclosure the bottom part of the spring
element 42 may be attached to the outer housing 20. At the
opposite end (i.e. at the upper end in the arrangement of the
figures) the spring element 42 is supported by the earlier-
mentioned circumferential flange 45 formed at the upper end
of the inner housing 40.

The spring element 42 may be configured to bias the inner
housing 40 into the first position shown in FIGS. 5A and 5B.
The first position is herein also referred to as the initial
position, upper position or fully closed position. In this
position the flange 45 of the inner housing 45 seals off the
one or more gas openings 47 in the radial inward flange 46
of the outer housing 20 and thereby the entire passage 38 so
that no gas may flow to and from the container 1. The spring
element 42 allows the inner housing 40 to be forced by an
external force opposite the biasing force (for instance a
downward pushing action of the outer tube 36 of the control
unit 30 on the inner housing part 40 of the inner housing 40
in the embodiments shown in FIGS. 1-12 or downward
pushing force of the (inner) tube 135 in the embodiment
shown in FIGS. 18-26) to move from the initial position (for
instance shown in FIGS. 5A and 5B) axially downward to a
second position (for instance shown in FIGS. 7A and 7B, i.e.
a position wherein the gas seal is open and the liquid seal is
still closed) allowing gas to flow through the passage 38 (i.e.
the passage 38" and 38 inside the control unit 30, passage
38> between the upper end of the outer housing 20 and the
inner housing 40, passage 38" through the opening(s) 47, the
passage 38* now formed between the flanges 45 and 46,
passage 385 along the interspace(s) between the spring
element 42 and outer housing 20/inner housing 40, passage
386 at the lower end of the outer housing 20 and passage 38’
leading to the interspace 16 inside the container 1 (see also
FIG. 8 and the arrows G,, G5 and G, in FIG. 7B). When the
external force is stopped, the inner housing is urged by the
above-mentioned biasing force of the biasing element, for
instance by spring action of the spring element 42, to move
automatically (i.e. without any external intervention) from
the second position axially (upward) back to its initial first
position and then seals again the passage 38** and thereby
the opening 47 in the flange 46 of the outer housing 20.

Furthermore, inside the axially movable inner housing 40
a liquid seal unit 65 is arranged. This liquid seal unit 65 is
opened by an external force, for instance a downward
pushing action of the inner tube 35 of the control unit 30 on
the upper end of the liquid seal unit 65 (more specifically on
the upper end of the valve element 68 to be described
hereafter). Similar to the gas seal, the liquid seal unit 65 is
closed automatically in absence of this external force. More
specifically, the liquid seal unit 65 is closed by the biasing
action of a further biasing element, for instance the flexible,
for instance resilient or elastic, connection element 76 to be
described hereafter.

The liquid seal unit 65 comprises (cf. FIG. 5B) a base 66
fixedly connected to the inner housing 40 and including a
tubular base element 71. The liquid seal unit 65 further
comprises a valve 67, the valve 67 including a tubular valve
element 68 arranged to be axially movable (directions P )
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inside the tubular base element 71. The tubular valve ele-
ment 68 has a number of radial openings 73 that allow (only
if the liquid seal unit 65 is in the open position, as shown in
FIGS. 9A, 9B) passage of liquid arriving from the passage
37" inside the control unit 30, the passage 37° inside the
upper part of the inner housing 40, and the passage 373
inside the tubular base element 71/tubular valve element 68
towards the passage 37" in the lower part of the inner housing
40 and finally to the passage 37° formed inside the tubular
element or spear 41 that is in open fluid connection with the
interior volume 15 of the collapsible bag 2. In the closed
position (FIGS. 5A/5B. 7A/7B) the liquid passage 37' is
sealed off by the valve 67 and no liquid (beverage) is
allowed to move from this liquid passage 373 to the liquid
passage 37" and vice versa.

The valve 67 comprises an axially movable tubular valve
element 68, a valve connection element 74 for attaching the
valve 67 fixedly to the inner housing 40, an axially movable
tubular valve member 75 connected to or formed with the
axially movable valve element 68 and a flexible connection
element 76 between the axially movable tubular valve
member 75 and the valve connection element 74 (that is
stationary (non-movable) with respect to the inner housing
40). The flexible connection element 76 is an example of a
further biasing element configured to urge the movable
tubular valve element 68 to move to a (closed) position
(FIGS. 5A, 5B, 7A, 7B) wherein the liquid passage is closed
and wherein the interior of the inner bag (if present) is sealed
from the environment. For instance, the flexible connection
element 76 is configured to allow the tubular movable valve
element 68 to be moved from the closed position (FIGS. 5A,
5B, 7A, 7B) to the open position (FIGS. 9A, 9B) under the
influence of the external force, while urging the tubular
movable valve element 68 to return from the open position
to the closed position when no such external force is applied.

Consequently, in the embodiment shown in FIGS. 1-12,
the inner housing 40 is arranged to be movable relative to the
outer housing 20 in axial direction to open or close the gas
passage 38, while, essentially independently from the move-
ment of the inner housing 40 relative to the outer housing 20,
the valve 67 may be axially moved relative to the inner
housing 40 to open or close a liquid passage 37 between the
interior 15 of the bag 2 and the liquid input/output element
12 allowing liquid to flow (cf. FIGS. 9A, 9B) to and from the
container (see also arrows [.1-1.4 denoting the liquid flow).
In other embodiments the opening and closing the liquid seal
unit 65 may be made dependent on the opening and closing
of the gas seal, for instance by one element (for instance a
(n) (inner) tube, causing the valve of the liquid seal unit to
co-move with the movement of the inner housing 40 open-
ing the gas seal). When no external force is exerted onto the
liquid valve 67, the valve will be automatically closed by
action of the flexible connection element 76 thereby sealing
off the liquid passage 37. When also no external force is
exerted onto the inner housing 40, the “gas valve” formed by
the inner and outer housing will be automatically closed by
action of the biasing element 42, thereby sealing of the gas
passage 38.

FIGS. 6-12 show respective operations during the filling
stage of the container. If it will be clear to the skilled person
that the operations will be performed in a different order in
the discharge stage. The figures show that first the control
unit 30 is mounted to the sealing unit 8. Then then the lever
10 is operated causing the outer tube 36 and the inner tube
35 and to move axially into the sealing unit 8 for exerting
respective axial external forces onto the upper end of the
inner housing 40 (i.e. on inner housing part 40a of the inner
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housing 40) and onto the liquid seal unit 65. A first external
axial force is exerted by the outer tube 36 on the inner
housing 40 so as to move the inner housing from the first
axial position to the second axial position. Next, in the filling
stage, gas may be supplied through the gas flow passage 38
into the container. The gas may be supplied directly to the
interior of the container or into the interspace 15 between the
container wall and a collapsible bag 2 arranged inside the
container. In the discharging stage gas instead is removed
from (the collapsible bag inside) container through the gas
flow passage 38. Next a second external force is exerted by
the inner tube 35 on the tubular valve element 68 so as to
move the tubular valve element 68 from the closed position
to the open position. Then liquid may be supplied (in the
filling stage) through the liquid flow passage 37 into the
container 1, or, when the collapsible bag 2 is present, into the
interior 15 of the collapsible bag 2. Alternatively, in a
discharge stage, liquid may be removing from the container
through the liquid flow passage. Then the external forces are
reduced or removed by moving the inner tube 35 and outer
tube 36 back (in the opposite axial direction) by operating
the control unit 30. This causes the inner housing 40 and the
tubular valve element 68 to automatically move back to their
respective initial (close) positions.

It is clear that the timing of opening and closing of the gas
seal and liquid seal is dependent on the dimensions of the
inner and outer tube, on whether or not the inner and outer
tube are axially movable relative to each other, etc. For
instance, if the inner and outer tube are fixed to each other
or of both the gas seal and liquid seal are operated by one
and the same element, for instance one (inner) tube, then the
timing difference between opening/closing the gas seal and
opening/closing the liquid seal, may be constant (for
instance, when opening both seals, first the gas seal may be
opened and then the liquid seal is opened, while when
closing both seals, first the liquid seal may be closed before
the gas seal is closed. The timing difference may also be
zero, meaning that both the gas seal and liquid seal are
opened and closed synchronously). In other embodiments,
for instance in embodiments wherein the gas seal is operated
independently from the liquid seal, the timing difference
may be made variable.

FIGS. 13A-13C and FIG. 14 show a second embodiment
of a sealing unit 8', a part of the control unit 30' and a part
of the container 1 including the collapsible bag 2. The
sealing unit 8' in FIG. 13 A is shown in a state wherein its gas
seal and liquid seals are closed, in FIG. 13B the gas seal is
open and the liquid seal is closed, while in FIG. 13C both the
liquid seal and the gas seal are open. The sealing unit 8'
corresponds to the sealing unit 8 described earlier with the
exception that the liquid seal unit 65 of the sealing unit 8' is
embodied differently, as is more specifically shown in FIG.
14. The liquid seal unit 65' is attached in a different manner
to the inner housing 40 of the sealing unit 8'. Furthermore,
in this embodiment, the inner housing part 40a of the inner
housing 40 is dispensed with so that the inner and outer
tubes 35', 36' of the control unit 30' may directly contact the
inner housing 40 and the valve, respectively. Finally, a
gas-tight sealing between the flanges of the inner and outer
housing which in the embodiments of FIGS. 2-12 is formed
by the flexible O-ring 53 in the annular groove 49, is now
provided by the liquid seal unit 65' itself. In this sense the
liquid seal unit 65' not only seals the liquid passage 37, but
also may help sealing off the gas passage 38.

As shown in FIGS. 13A-13C, and 14, the valve connec-
tion element 74 and the flexible connection element 76 of the
first embodiment have been replaced by a valve connection
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element 78 and a flexible connection element 79, respec-
tively. The flexible connection element 79 is configured (for
instance made flexible enough) to function as a further
biasing element: it allows the valve to be moved from the
closed state to the open state (i.e. moved downward in the
shown arrangement) when an external force is exerted on
top of the valve, for instance by the inner tube 35, while it
will automatically bring the valve back from the open state
to the closed state in absence of an external force on the
valve.

The valve connection element 78 is generally cylindrical
and has a sealing extension 80 extending onto the radial
flange 45 of the inner housing 40 allowing a good seal
between the radial flange 45 of the inner housing 40 and the
radial flange 81 of the outer housing 20, when the inner and
outer housings are in the first (initial) position. In this
position the gas passage is completely sealed off and no gas
may flow into and out of the container 1. As shown in FIGS.
13A-13C and 14, the sealing extension 80 of the liquid
sealing unit 65' may have one or more optional integrated
O-shaped seals rings 69 (in the figures two rings are shown)
formed with the sealing extension 80 to improve the sealing
characteristics, similar to the O-ring 53 used in the first
embodiment of the sealing unit.

In FIGS. 14B and 14C a portion of a liquid sealing unit
corresponding to the liquid sealing unit 65 of FIGS. 1-12 and
the sealing unit 65' if FIGS. 13A-13C. 14 is depicted. FIG.
14B shows a portion of the liquid seal unit 65, 65' in a closed
position, while FIG. 14C represents the liquid seal unit in an
open position. The tubular valve element 68 of the valve 67'
is arranged coaxially in the tubular base element 71 of the
base 66 and is movable in axial direction (P ,,, in the figures,
upward and downward) relative to the stationary tubular
base element 71 (i.e. stationary relative to the inner housing
40 which in itself is movable to open or close the gas seal)
between (at least) two different axial positions. The tubular
valve element 68 is configured for valve-activation. More
specifically, the tubular valve element 68 constitutes a
maneuver body in the form of a valve stem which may open
or close the liquid passage 373 of liquid through the liquid
seal unit 65, 65'. The tubular valve element 68 comprises at
its upstream end a seal member 90. The seal member 90 may
be formed by an end wall. This end wall of the tubular valve
element 68 is closed, but in the side surface of the tubular
valve element 68 the one or more radial openings 73 are
present allowing liquid to flow from the container 1, through
the liquid seal unit passage 373 to the outside (or vice versa),
when the valve is in the open position of FIGS. 9A, 9B, 13C
and 14C.

DETAILED DESCRIPTION

As shown in the figures, tubular valve element 68 is
connected via a top wall 93 to an outer tubular wall formed
by the movable tubular valve member 75. The outer tubular
wall defines a tube with a larger diameter than the tubular
valve element 68 to define a gap 94 between them. Further-
more, the flexible connection element 76 is formed with a
flexible (resilient) wall extending obliquely or transversally
relative to the axial direction. The valve connection element
74 is mounted firmly to inner housing 40. The flexible
connection element 76 enables the tubular valve element 68,
68' to be movable upward or downward between the closed
position shown in FIG. 14B and the open position shown in
FIG. 14C relative to the inner housing 40. For opening and
closing of the liquid passage 373 the valve comprises a
sealing body, preferably a sealing body formed by an elastic
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ring-shaped seal collar 95 extending inwardly towards the
tubular valve element 68. The sealing body 95 is located at
the seal member 90 of the tubular valve element 68. The seal
collar 95 may be formed from a suitable plastics material,
which is elastic by nature. As mentioned above, the tubular
valve element 68 is also provided with several radial open-
ings 73. These radial opening 73 are located immediately
downstream of the seal collar 95. Thereby, discharge of a
liquid will take place through the radial wall openings 73
and the tubular valve element 68 when the valve is in the
open position. Along its inner periphery, the tubular base
element 71 is provided with a ring-shaped seal bulb 96
extending into the tubular base element 71. The seal bulb 96
includes a storage seal seat 97 structured for sealing recep-
tion of said seal collar 95 when the valve is in the closed
position, such as shown in FIG. 14B.

Furthermore, the tubular base element 71 is provided with
a ring-shaped end seat 98 being one of several utility seal
seats in the tubular base element 71. In this exemplifying
embodiment, the end seat 98 is comprised of an bevel edge
formed at the tubular base element 71. The end seat 98 is
structured for sealing reception of the seal collar 95 when the
valve is in the closed position. Thus, the valve is structured
for opening of the passage 37" by virtue of axial movement
of the seal collar 95 relative to the inner housing 40, and
away from the end seat 98.

The seal bulb 96 also includes a downstream-directed,
ring-shaped stop seat 99. This stop seat 99 is structured for
motion-limiting contact with an external stop collar 100
formed around the tubular valve element 68 in a region
located downstream of said radial openings 73 and down-
stream of the seal bulb 96. FIG. 14C shows the stop collar
100 in contact with the stop seat 99 subsequent to a valve
opening axial movement of the tubular valve element 68.

The tubular base element 71 also includes an internal and
cylindrically shaped seal portion 101 located in a longitu-
dinal portion between said end seat 98 and the seal bulb 96.
The seal portion 101 may be structured for slide-sealing
against the seal collar 95. When in its radially expanded
position, this seal collar 95 is arranged to have a marginally
larger diameter than the diameter of the internal, cylindrical
seal portion 101. The seal collar 95 will be somewhat
compressed radially when positioned in the seal portion 101.
Thus, all of the seal seats 97, 98, 101 may be structured for
sealing against the seal collar 95 during axial movement
thereof.

FIG. 26 shows a further embodiment of a sealing unit 108.
Similar to the sealing units 8 and 8' described earlier, the
sealing unit 108 comprises an outer housing 120, an inner
housing 140 and a liquid seal unit 165. The liquid seal unit
165 is show in more detail in FIGS. 18 and 19, the outer
housing 120 is shown in more detail in FIGS. 20, 21 and 25,
and the inner housing 140 is shown in more detail in FIGS.
22-24. Finally, the operation of the sealing unit 108 is
elucidated in FIGS. 27A-27C.

Referring to FIGS. 20, 21, 25 and 26, the outer housing
120 has a generally cylindrical shape. At the upper portion
of the outer housing 120, the outer side thereof, an external
thread or outer thread 109 that may engage an internal thread
or inner thread provided in the upper wall 3 is provided. At
the inner side of the upper portion of the outer housing 120
a coupling fitting 134, for instance a bayonet type of the
fitting, may be formed so as to allow a control unit 30, 30'
to be removably coupled to the sealing unit 108. At the lower
portion a number of radial gas openings 149 have been
provided in order to allow gas to stream into or out of the
outer housing 120.
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The inner housing 140 has an essentially cylindrical shape
as well and is sized to be able to be moved in axial direction
inside the outer housing 120. The top 148 of the inner
housing 140 (herein also referred to as the spring top) is
formed by a radial flange 145, while the base of the inner
housing 140 comprises a spring base 147. Between the
spring top 148 and spring base 147 a spring element 142 is
provided. The spring element 142 is permanently connected
to or integrally formed with the radial flange 145 extending
at the upper portion from the inner housing 140. At the
bottom side the spring element 142 is connectable to the
inner housing 140, for instance by a snap-fit connection to
be described later.

In the shown embodiment the spring element 142 basi-
cally is a helical spring 146 surrounding the inner housing
140. The helical spring 146 may be formed by plastic
material and may have a shape of a double helix. The spring
element 142 is arranged to allow the spring top 148 and
therefore the inner housing 140 connected thereto or formed
therewith, to be moved in axial direction relative to the outer
housing 120, more specifically to a spring element support
at the inner surface of the outer housing 120.

The spring element support of the outer housing 120 has
a similar function as spring element support 111 of FIGS.
5B, 7B and 9B. In the embodiment shown in FIGS. 18-26,
however, the spring element support is formed by a number
of support openings 113 arranged at the bottom side of the
outer housing 120, and distributed along the circumference
of'the housing 120. The support openings 113 are configured
to receive, preferably in a snap-fitting manner, a correspond-
ing number of radial projections 151, preferably configured
to be flexible, formed along the outer circumference of the
spring base 147. In this manner the bottom of the spring
element 142 can be easily fixed to the outer housing 140,
simply by inserting the inner housing 140 into the outer
housing 120 the flexible projections 151 will eventually be
forced into the support openings 113 so that the inner
housing 140 is properly supported by the outer housing 120.

Referring to FIG. 21, the inner surface of the outer
housing 120 may additionally be provided with one or more
longitudinal mounting orientation ribs 203 extending in a
generally axial direction. Similarly, referring to FIG. 22, the
inner housing 140 or the spring base 147 of the spring
element 142 may be provided with one or more longitudinal
recesses 200 for accommodating the mounting orientation
ribs 203 when the inner housing 140 is slid into the outer
housing 120, in assembly phase of the sealing unit 108. The
recesses 200 are arranged at positions corresponding to the
position(s) of the one or more mounting orientation ribs 203
so as to be able to allow only one specific orientation in
which the inner housing 140 can be inserted into the outer
housing 120.

Referring to FIG. 21, a plurality of guidance ribs 201 are
provided at the inner surface of the outer housing 120,
preferably close to the radial inward flange 207 (which has
a similar function as the earlier-mentioned radial flange 46).
The guidance ribs 201 may be distributed evenly along the
circumference of the inner surface of the outer housing 120
so that the radial flange 145 of the inner housing 140 avoids
unwanted movement of the inner housing 140 in radial
direction while at the same the inner housing 140 remains
freely movable in axial direction.

FIG. 25A is a detailed view of the outer housing 120 and
a small portion of the inner housing 140 (without the liquid
seal unit 165) showing the interspace between the bottom
surface of the radial flange 207 of the outer housing 120 and
the upper surface of the flange 145 of the inner housing. The
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figure also shows two generally ring-shaped ribs 205 formed
at the bottom surface of the radial flange 207 of the outer
housing 120 (this number of ribs 205 may be smaller (i.e. 1)
or larger in other embodiments). The ribs 205 are configured
to improve the gas sealing capabilities of the sealing unit 108
(of course when the liquid seal unit 165 extends between the
upper flange 207 and lower flange 145, for instance as is
shown in FIG. 26).

FIG. 26 shows the sealing unit 108 in assembled state, i.e.
in a state wherein the inner housing 140 has been inserted
into the outer housing 120, while the liquid seal unit 165 is
arranged between the outer and inner housing. Referring to
FIGS. 18 and 19, the liquid seal unit 165 according to this
further (i.e. third) embodiment for a large part corresponds
to the earlier-described first embodiment of a liquid seal unit
65 and, even more so, to the second embodiment of a liquid
seal unit 65'. Compared to the first embodiment of the liquid
seal unit 65, the valve connection element 74 and the flexible
connection element 76 of the first embodiment have been
replaced in the third embodiment by a valve connection
element 178 and a flexible connection element 176, respec-
tively. Furthermore, while in the first and second embodi-
ment the base is formed by a separate tubular base element
71 provided with an elastic ring-shaped seal collar 95
extending inwardly towards the tubular valve element 68, in
the third embodiment the base is formed by an appropriately
shaped part of the inner housing 140. In other words, the
tubular base element 171 is a part of the wall of the inner
housing 140. The liquid passage in the inner housing 140 has
a locally narrowing shape forming the base of the liquid seal
unit 165. The wall of the inner housing 140 comprises a
tubular base element 171 (cf. FIG. 26), the tubular base
element 171 comprising an elastic ring-shaped seal collar
195 extending inwardly towards the tubular valve element
168. The tubular base element 171 integrally formed with
the wall of the inner housing 140 has the same function as
the earlier described tubular base elements 71, 71'. Although
in the third embodiment the tubular base element 171 is
integrally formed with the wall of the inner housing, in other
embodiments (not shown) the tubular base element may also
be formed by a separate component that can be attached to
the wall of the inner housing 140. Important is that the
tubular base element is able to function as a seat for the
axially movable tubular valve element of the valve and to
block the liquid openings in the tubular valve element when
this is in a first axial position and to leave these liquid
openings open when the tubular valve element is in a second
position.

For the remaining part the third embodiment may corre-
spond to the first and second embodiment.

The flexible connection element 176 may be configured
(for instance made flexible enough) to function as a further
biasing element: it allows the valve to be moved from the
closed state to the open state (i.e. moved downward in the
shown arrangement) when an external force is exerted on
top of the valve, while it will automatically bring the valve
back from the open state to the closed state in absence of an
external force on the valve.

The liquid seal unit 165 of the third embodiment is
attached to and/or formed with the inner housing 40 of the
sealing unit 108 in a manner similar to the liquid seal unit 65'
of the second embodiment. The liquid seal unit 165 com-
prises a base 166 and a valve 167. The base 166 in this
embodiment is formed by the local narrowing shape of wall
of the wall of the inner housing 140 (see FIGS. 24 and 26).
The valve 167 of the liquid seal unit 165 comprises a valve
connection element 178 that has a portion 184 of a generally
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tapering shape (in the downward axial direction), more
specifically the shape of a truncated cone. The function of
this portion 184 of the connection element 178 will become
apparent from the description of the operation of the sealing
unit in FIGS. 27A-27C.

The valve connection element 178 is configured to con-
nect the valve to the inner housing 140 and has to this end
a sealing extension 180 extending onto the radial flange 145
of the inner housing 140. The sealing extension 180 is made
of flexible material and is shaped (with a circumferential
skirt 181) to allow the valve to be fixed to, preferably
snapped onto, the radial flange 145 of the inner housing 140
while at the same time allowing for a good seal between the
radial flange 145 of the inner housing 140 and the radial
flange 207 of the outer housing 20, at least when the inner
and outer housings are in the first (initial) position (cf. FIG.
27A). In this position the gas passage is completely sealed
off and no gas may flow into and out of the container 1. Since
the sealing extension 180 of the valve is made of flexible
material, good sealing characteristics can be achieved with-
out the use of any additional sealing means, such as the
O-shaped seals rings 69 present in the second embodiment
(cf. FIGS. 13A-13C and 14).

Next is described the manner in which the gas seal and
liquid seal are activated, i.e. moved from their respective
closed positions to the open positions. FIG. 27A shows the
sealing unit 165 in which a control unit 130 has been
inserted. The control unit 130 corresponds for a large part to
the control unit 30 and a detailed description will be left out
here. The control unit 130 comprises a tube 135 (similar to
the inner tube 35 of the first and second embodiments) and
an outer element 136 surrounding the tube 135 and leaving
between the tube 135 and outer element 136 a ring-shaped
interspace 151 forming the gas passage 38> to towards and
from the sealing unit 108. As can be seen in the figures, the
outer element 136 may be considered to be a generally
tubular outer element or an outer tube, similar to the outer
tube 36 of the first and second embodiments.

At the bottom side of the outer element 136 a ring-shaped
support member 154 is arranged so as to allow the outer
element 136 to be inserted into the sealing unit 108 and then
properly be supported on the radial flange 207 of the outer
housing 120. The (inner) tube 135 is arranged to be movable
in axial direction (see arrows in FIGS. 27A and 27B) once
the outer element 136 is inserted into the sealing unit and
supported on the radial flange 207. The tube 135 has a
widened portion 156 (wherein the thickness of the wall is
larger). At the bottom side of the widened portion 156 a
ring-shaped end element 150 is formed or attached.

In the position shown in FIG. 27A, both the gas seal and
the liquid seal are closed. As to the gas seal, the gas passage
is blocked since the inner housing 140 is forced by the spring
element in the most upright position so that the flange 145
of the inner housing 140 pushes against the sealing exten-
sion 180 sandwiched between flange 145 and the corre-
sponding flange 207 of the outer housing 120. As to the
liquid seal, in the uppermost position of the inner housing
140 the liquid openings 173 in the tubular valve element 168
portion of the valve is closed by the sealing body, preferably
a sealing body formed by an elastic ring-shaped seal collar
195 of the tubular base element 171 extending inwardly
towards the tubular valve element 168.

When the tube 135 is moved downward in axial direction,
from the initial, first position of FIG. 27A to the second
position shown in FIG. 27B, the bottom side of the ring-
shaped end element 150 starts pushing downward on the
conical part 184 of the valve connection element 178 so as



US 12,281,002 B2

19

to ensure a correct sealing of the contact area between the
tube 135 and the liquid seal unit 165, i.e. to provide a
liquid-tight or even a gas-tight sealing (even before the
liquid seal in opened in a further stage). During the move-
ment from the initial position to the second position, not
only the ring-shaped end element 150 at the bottom side of
the widened portion 136 of the tube 135 is pushed against
the conical part 184 of the connection element 178, but also
the bottom end of the (cylindrical wall of the) tube 135
contacts the step-shaped flexible portion 176 and starts
pushing the tubular valve element 168 downward so that the
tubular valve element 168 of the valve to start moving
downward to reach the opened position shown in FIG. 27C.
In the latter position the liquid openings 173 in the tubular
valve element 168 that were previously closed off by the
presence of the elastic ring-shaped seal collar 195 of the
inner housing 140, are now exposed. In this manner the
liquid passage 37 becomes unblocked so that liquid can now
flow freely through these openings 173.

It is noted that liquid cannot leave the liquid passage in the
area of the contact surface between the bottom end 137 of
the tube 135 and the step-shaped flexible portion 176 of the
valve and because of the seal formed between the (ring-
shaped end element 150 of the) tube 135 and the conical part
184 of the valve connection element 178. Similarly, gas can
flow in the gas flow passage 38 without the risk of passing
the same seal.

It is to be understood that this invention is not limited to
particular aspects described, and, as such, may vary. It is also
to be understood that the terminology used herein is for the
purpose of describing particular aspects only, and is not
intended to be limiting, since the scope of the present
invention will be limited only by the appended claims.

The invention claimed is:

1. A sealing unit for sealing an opening in a wall of a
container for storing, transporting, and serving a liquid, the
sealing unit comprising:

an outer housing configured to be fixedly attached to a

container wall;

an inner housing arranged inside the outer housing and

configured to be axially movable relative to the outer

housing, wherein:

the outer and inner housing are configured to define a
gas flow passage arranged between an outer surface
of the inner housing and an inner surface of the outer
housing,

the inner housing is movable in first axial directions
between a first axial position wherein the gas flow
passage is closed and gas is prevented from flowing

into the container or out of the container and a

second axial position wherein the gas flow passage is

open and gas is allowed to flow in second axial
directions into the container or out of the container;

a biasing element arranged between the outer housing and

inner housing and configured to urge the movable inner

housing to move to the first axial position, wherein:

a liquid flow passage is defined inside the movable
inner housing,

a liquid seal unit is arranged in the liquid flow passage,

the liquid seal unit comprises:

a base fixedly attached to or integrally formed with
the movable inner housing and including a tubular
base element, and

a valve including a tubular valve element arranged to
be axially movable inside the tubular base ele-
ment,
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the tubular valve element is configured to be movable
inside the tubular base element between a closed
position wherein the liquid flow passage is closed
and liquid is prevented from flowing into or out of
the container, and an open position wherein the
liquid flow passage is open and liquid is allowed to
flow in third axial directions into the container or out
of the container,

the valve further includes a valve connection element
for attaching the valve fixedly to the inner housing,
and still further includes an axially movable tubular
valve member connected to or formed with the
axially movable tubular valve element, and a flexible
connection element made of flexible material and
formed between the axially movable tubular valve
member and the valve connection element, and

the valve connection element being stationary with
respect to the inner housing and the flexible connec-
tion element forming a further biasing element con-
figured to urge the axially movable tubular valve
element to move to the closed position.

2. The sealing unit as claimed in claim 1, wherein the
biasing element is configured to allow the inner housing to
be moved from the first axial position to the second axial
position under an influence of a first external force while
forcing the inner housing to move from the second axial
position to the first axial position when the first external
force is reduced or removed.

3. The sealing unit as claimed in claim 1, wherein both the
outer housing and inner housing are at least one of cylin-
drically shaped, concentrically arranged and together form-
ing a telescopic tube.

4. The sealing unit as claimed in claim 1, wherein at least
one of the outer housing, the inner housing and the liquid
seal unit are made of plastic.

5. The sealing unit as claimed in claim 4, wherein the base
of the liquid seal unit is at least partially made of plastic
material having a larger flexibility than the other parts of the
liquid seal unit.

6. The sealing unit as claimed in claim 1, wherein the
sealing unit is configured to allow axial movement of the
valve of the liquid seal unit relative to the inner housing
independently from the axial movement of the inner housing
relative to the outer housing.

7. The sealing unit as claimed in claim 1, wherein an
interspace between the outer and inner housing defining the
gas flow passage has an annular shape and/or wherein the
liquid flow passage has a generally cylindrical shape.

8. The sealing unit as claimed in claim 1, wherein the
valve connection element includes a sealing extension
extending onto a radial flange of the inner housing for
forming a seal between the radial flange of the inner housing
and a corresponding radial flange of the outer housing.

9. The sealing unit as claimed claim 1, wherein a portion
of the valve connection element has a tapering shape.

10. The sealing unit as claimed in claim 1, wherein;

the inner surface of the outer housing has at least one

longitudinal mounting orientation rib extending in a
fourth axial direction, and

an outer surface of the inner housing has at least a

longitudinal recesses for accommodating the at least
one mounting orientation rib when the inner housing is
slid into the outer housing.

11. The sealing unit as claimed in claim 1, wherein the
inner housing comprises a tubular end part configured to
receive a bag connection element for attaching a collapsible
bag inside the container.
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12. A bag connection element configured to connect a
collapsible bag to the sealing unit as claimed in claim 1, the
bag connection element comprising:
a tubular upper portion configured for insertion that can
be inserted into a tubular end part of the inner housing
of the sealing unit, wherein;
the tubular upper portion comprises attachment ele-
ments configured for attachment to an inner surface
of the tubular end part, and/or

an outer surface of the tubular upper portion-preferably
comprises radial protrusions, for instance a number
of parallel ring shaped ribs, allowing the bag con-
nection element to be snap-fitted to radial protrusions
provided at the inner surface of the tubular end part
of the inner housing of the sealing unit.

13. The bag connection element according to claim 11,
further comprising:

one or more support elements each defining a receiving
space configured to receive the tubular end part of the
inner housing when the bag connection element is
inserted into the tubular end part.

14. The bag connection element as claimed in claim 12,

wherein;

areceiving space has a width corresponding to a thickness
of the tubular end part of the inner housing, and/or

the bag connection element is a plastic spout comprising
a radial attachment flange connected to a pouch form-
ing the collapsible bag.

15. A control unit for controlling a gas flow and a liquid
flow into or out of a container for storing, transporting, and
serving a liquid, the control unit being configured to be
coupled in a removable manner to the sealing unit as claimed
in claim 1, the control unit comprising:

a control unit housing comprising a coupling fitting for
removably coupling the control unit housing to a cor-
responding coupling fitting of the sealing unit.

16. The control unit as claimed in claim 15, wherein:

the control unit housing includes a number of passages
configured to pass a driving gas and liquid, and/or

the control unit housing comprises a first inner tube
having a first diameter and a second outer tube,
arranged concentrically around the first inner tube and
having a second diameter larger than the first diameter,
the first inner tube and outer tube are configured to
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17. The control unit as claimed in claim 15, wherein:
the container and/or the control unit is made of steel or
aluminum, and/or the container is generally cylindrical.
18. An assembly comprising a container for storing,
transporting, and serving a liquid, the container comprising
a wall having an opening in which the sealing unit as
claimed in claim 1, is mounted, the container comprising a
collapsible, thin-walled liquid bag made of flexible material
arranged in an interior of the container, wherein the collaps-
ible bag is configured to allow a beverage to be arranged in
its interior while in an interspace between the walls of the
container and the collapsible bag a driving gas can be
arranged.
19. The assembly as claimed in claim 17, wherein the
container is a beer keg.
20. A method of operating the sealing unit as claimed in
claim 1, the method comprising:
exerting a first external axial force on the inner housing so
as to move the inner housing from the first axial
position to the second axial position;
supplying gas through the gas flow passage into the
container, or removing gas from the container through
the gas flow passage;
exerting a second external force on the tubular valve
element so as to move the tubular valve element from
the closed position to the open position;
supplying liquid through the liquid flow passage into the
container, or removing liquid from the container
through the liquid flow passage; and
reducing or removing the first external axial force on the
inner housing and the second external force on the
tubular valve element thereby causing the inner hous-
ing and the tubular valve element to move the inner
housing to the first axial position and the tubular valve
element to the closed position.
21. The method according to claim 20, wherein:
supplying gas through the gas flow passage into the
container includes supplying the gas into an interspace
between the container wall and a collapsible bag
arranged inside the container, and/or
supplying liquid through the liquid flow passage into the
container includes supplying the liquid into an interior
of the collapsible bag arranged inside the container.
22. The sealing unit according to claim 1, wherein the
flexible connection element is made of an elastic material.
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